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T.&LrrJZ?^™** 0 ™** FRANCAISB 
DBS FBTROLES, e French corporate body, 
of 5 me MicJW-Ange, Paxb 16 lJo t 
France, do hereby declare die invention, 
tor which we pray that a patent 
may be granted to ua, and the 
method by which h us to be performed, 
to be particularly described in and by the 
following statement: — 

The present invention It concerned with 
exploratory drilling and in particular to the 
protection of addlled holTagakrt eavina 
m and ingress of water. 

Known method*, in spite of the progress 
achieved, an have the conimon charac- 
teristic of protecting the drilled hole against 
caving in of the strata passed through by 
means of tubes which are sent down Has the 
drHEng descends. TOa type of protection 
which b costly, due bom to the time 
required to place the tubes In position and 
the mnndh a n ril mg Involved and to the east 
of the tubes used, It particularly trouble- 
some in the esse where drilling methods. 

? .T ***** methous are 
ployed, because of a loss of power, due to 
rub W of the drilling tooldrivo shaft 
Sfrtf 1 ^wallsofthelore hole, is added 
to the above disadvantage. Thii loss of 
power may be considerable became this 
snarl may be as much as several miles in 
lengt^ Fioihermore, when the tools require 

shafts which comprises lengths of tod 
screwed one into the other* and unscrew it 
thus mcr easing the cost price of this type of 
protection. 

-fiSS^tt 6 £ bOT ** oto drJllmg called 
"flaxfafaiDrngr achieves a net advamcc over 
rotsry methods because the drive shaft is 
fepkeedby a flexible armoured hose for the 
tool driving motor and the flexible hose can 
be wotund up or unwound by means of a 
drum. In addition, the space taken up by the 
drifting platform can be rednced in size. 
However mis method does not dispense with 
?^ t ?^ Brotoct ^.drulednole using 
steel tubes to prevent caving in of the strata. 



Furthermore, it is essential to ensure a 
perfect seal round the flexible hose so as to 
kvoM the considerable danger if an eruption 

^Accor 

mverrtiorfmere is provtoed^ m£od°of 
exploratory drilling comprising drilling a 

drfflfag of ft. hole, the taSTp^Xi 
caring bt of the ctrata and ingreMof water! 
According to (mother aapeet of ft. 

i?!!!* m *•» «« provided . 
method of entoratory drilling comprbfan 

downwardly through die earth, mouidbiK a 
tuUa* wound the wall of the drlUedhoIe 

nSSS? 0 ^ Sffi- flW . downward 
^t^TL/l ^J^ 1 ^ tool, to prevent 

» J X Pf atUWe canted by 

^ment between the expaSd^bkinanb^ 

tween the iftationaiy expendible member 
and the drilling tool to cause the drlffina tool 
to progrew do wnw ar dly. * 
Thua, on ft. curface. fatftead of having a 

EETa n£t<&£ 
^P*" 1 Wwpri-tetSl! 
from which they uro led Into a tubing former 
connected wife and above the dWfflngtooL 
Bywe of tin. method the iSateawTbe 
**•*"*' "* ' ' ' ' after drilling. 



— r —>~ ■»» ix in the proc 
being, mouldodj may be protected fronTthi 
fiP^tf'SSi a sleeve which is moulded 
below It, This enables the tubing to bTef- 90 
feetlveiy protected durJng its mousdW 
process because his enough to erjsurethat 
B J eo¥ 5 former and drilling tool holder 
are effectively sealed for the tubing former 



50 



55 



60 



65 



70 



75 



80 



85 



BEST AVAILABLE COPY 



10 



13 



According to a farther »*n~* «r ♦% 
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^SSiSL'S* **» m *• other 

»ata£l"""' P°l»»ertoth>a of tho Injected 

former B*temUy ell that fancS^?1?^ 100 
wed toT^S. 0,0 * urf » c « one tank 24 

^Ta^cT^S SUV'S 

preparation of the^«ij£-J^r fCf ™ 

fc«TCer7^&^«C^?^» «>'«•»• 120 
vacuum OTMrSrJr h-II »»me manner a 
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suit the driffing depth thus ensuring an 
infection pressure for the resins at farmers 
15 mid 16 which b 30 bars higher \h*n that at 
(he bottom. Flexible hose* 33 and 34 are 
5 heated thus ensuring thst the viscosity of the 
material is not lowered. A valve 37 enables 
the introduction of hardener into a static 
mixer 38 to be stopped. Tins allows static 
mixer 38 to be drained of hardener* In the 
10 event of a temporary atop hi drilling, before 
valve 39, which controls the feed of rests to 
Infection zones 19 or 20, according to 
whether tubing 8 or sleeve 6 is being made, 
la closed. It will be understood mat two 
tS assemblies exist similar to that shown In 
Figure 6, one for the sleeve 6, the other for 
the tubing 8. 

Thus H will be understood that circuits 5 
end 7, illustrated in Figure 1, each comprise 
20 two channel i, one for the resin and the other 
for the hardener, the channel for the Utter 
being provided with a valve such as 37 
located on the inlet side of a static mixer 
such ea 38. Likewise, valves , such as 39 
25 control the flow of each of the resins and 
they are located one in channel 7 near In- 
jection zone 19 and the other in channel 5 
near injection zone TfX 

The advancement of drilling and the 
30 forming of tubing 8 and its sleeve 6 are 
carried out as Illustrated dmflrarjunatlcally 
In Figures 3 to 5. In Figure 3, sleeves 11 and 
12 are illustrated deflated and inflated 
respectively. Sleeve 11 Is test with body 10 
35 and descends with body 10 sS a result oi oil 
pressure, in the general circuit 23, exerted 
on piston 40. mat with body 10, under the 
control of control unit 9 (Figure ft). 031 
entering the top part of cybadar 42 via 
40 circuit 41 pushes the piston down, sleeve 12 
remaining firmly applied against tubing 8 by 
previous inflation of the sleeve. Thus, as tool 
V progresses downwards, body 10 descends 
relative to sleeve 12. Formers 15 and 16 fast 
45 with body 10 also descend and, during- Oris 
movement, a certain amount of ream is 
extruded m sone 20 to form sleeve 6, the 
resin gradually polymerising in the regions 
of the heating element 18, whereas resin 
50 extruded to zone 19. the How of which is 
different from the resin used in the making 
of sleeve 6. polymerises near heating 
element 17 to lorm tubing 8. It is of course 
understood that the quantities injected are 
55 in proportion to the downward progress of 
the tool and the thickness of the respective 
sleeve or tubing. For example, the sleeve 6 



deflated to enable It to take up a lower 
position as the result of injection of oil into 
the part of cylinder 42 located below piston 
40. The automatic inflation of sleeve 11 may 
be ensured by an electrical Impulse from an 70 
end of stroke stop 58, the impulse being 
transmitted by wire 61 to oonirol unit 9, 
Figure 8. As solenoid flap varve control 
circuits which control hydraulic feed to the 
Irydraulio circuits are well known* details of 75 
the various circuits ensuring inflation and 
deflation of Qua sleeves have not been 
Illustrated. Thus, during a period of time 
which may be very short, sleeve 12 moves 
down to nlower level so that when the top of 80 
cylinder 42 is dose to piston 40, ad that is 
necessary Is to apply oQ under pressure once 
again inside sleeve 12 and release the 
pressure inside sleeve II to return to the 
tnttisl conditions illustrated in Figure 3. For 85 
this purpose an end of stroke atop 59 may be 
used which sends a releasing impulse by 
wire 60 to control unit 9 (Fiacres 1 and 8). In 
Figure 8, then, are found the oil circuit 23, 
resin supply circuit 5 and 7 and mud circuit 90 
4 comprising a down channel 4a and an up 
channel 46 in sone Z, Figure 7. 

A high pressure pump 45 supplies the oH 
necessary to inflate formers 15, 16. shield 22 
and sleeves 11 and 12. A first circuit 43 leads 95 
to controls CIS, C16 and CZ2 for inflating 
formers 15, 16 and shield 22. In the same 
way a second circuit 44 leads to controls CU 
and Cllfor sleeves 11 sad 12. The assembly 
of circuits 48, 49 sad 50 controlling controls 100 
OS, 06, and C22, and circuits * and 47 
controlling controls CU and C12 are placed 
under the control of the general control 51 
for advancing or ■topping the forming 
machine and in consequence piston 40, the 105 
movement of which depends on the oQ fed 
via circuit 41. Circuit 41, serving ohannels 
C42c and C42* controlled by control 
channels 62 and 63 from the general control 
51. enables, via channel C42c, the drill to 110 
advance downwards and the sleeve 6 and 
tubing 8 forming machine to descend 
simultaneously, and enables, via channel 
C42b % cylinder 42 to descend after deflation 
of sleeve 12. Wires 61 and GO transmit the 115 
impulses sent out by the end of stroke stops 
58 and 59 to the general control 51 in order 
to control the automatic setting in motion of 
the Inflating and deflating operations for 
sleeves 11 and 12 via control channels 46 120 
and 47. The mud circuit 4 is also placed 
under the control of controls CE, CP and 



60 



65 



may be about 10 mm thick and the tubing 8 CO for three valves B. F, G (Figure 7), these 

about 50 mm thick. The control unit 9 controls being placed under the control of 

controls the supply of reams, control unit 51 by channels 64, 65 and 66. 

The tool continues to advance downwards Valves B and F may be dosed in the event of 

until piston 40 reaches the bottom of the forming machine being stopped or due 

cy finder 42, Figure 4. This leads to the to detection of a high pressure zone by 

immediate inflation of sleeve 11. Figure 5, detector 53 coupled to control unit 51 by 

which holds the body 10 while sleeve 12 is C53. In this nhutratkm, the zone including 
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130 



the tube making machine, and tbe Inflatable 
fjfeves, has been indicated by the letter Z. 
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the bottom of the drilling. Thai the 



10 



15 



30 



25 



30 



35 



40 



45 



50 



55 



60 



The moulding zone hu been inxfloated bv ran^Ti^u'T^l^"^^ ro ad- 
the letterM*As far a. Ihe^uTch^ntt b ™ <K cownwarfi fax the 

cooceniBfL it »> a.* j". twang and cut* a wall m a truncated shape 



cooeerned, it Is seen that it is led in by 
flexible hose 3 and returned by channel 4b 

tX*^ Z^ild!"™** ™* 5 7 
for ream* and hardeaen are placed under 

toe control of controls C35. Cttand C35 t 

£21JX eo S! to ? 037 C'37 

0 f mt ™Mng valves 37 for the hardener 
circuits and C 39 end C 39 eentroffinTn^ 
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39 for the resins supply. ^ Wiaun „ ^ 
r^*** c 2&»*f * to controls C35 to 

S?*? 1 JSS 11 * »P* od <* advance by 
any desired method, channel C53 also 
enabling this flow to be bronght^mdorY 
Jff^J*" 1 *!? J? pressure existing at 
tbe bottom of the drilling transnntted by 
pressure tensor 53 by any desired method 

cSC^n te fe^^^ 
connecfion the object of which b to ESS 

atttt^on. Tins dgr^~% means of 

be itopped and heatmg of heating elements 

swftobod off, by meana of connection 56 for 
controlling the closure of the son* circuit 
valves B and P and by means of connection 
^tocontrofflnj the Inflation of sleeves 1 1 
end 12, with the object of locking the 
m«chme and proceeding to insert a cement 

*Aa these various circuits can be of any 
form end as they are not part of the is£ 
mention insofar as the appneatton of the 
muts, which can be obtained from trade 
sources, Is concerned, .it has not been 
deemed necessary to Illustrate In detail 
each control, whose structure may take any 
form. The control of ream flow bruits such 
flows to a mte of mcrease of 10%. Thus, 
ejwa if the bore hole passes through an 
ST* ^wSjin^rbe present 
to the strata, the increase in resin fjfow will 

tubing thicknesses in the region of the 
cavern. Again it win be noted tnatl sttmuuh 
such ^WM art r usually flOed with water^t 
i* always possible to make the sleeve 
because the material thereof is selected to 
be able to polymerise in water. As the tuning 
brn^oj^^the sleeve, the tutrm«cari 
stlfl t be moulded narmsjfy. ^ 

H drilling must be interrupted* the Cow of 
^nerU stopped by cieansrf vnhST 37 
^Tf^nr^ m ^«*ned of Jun> 

bottox^part^VCTbing £2, a*£ 



Tnb truncated shape cutting may alter- 
nativejly be carried out by nJBorina steevT 

toot If a consent prog has been 

dHHW f«Jt £° k * n .*P ^ mc ? M Of the 
ctfuung tool, the pressure at the bottom 
befog contained By the clamps and* 

machine is descending and as soon m 
former -16 reaches ttTbotlom endof the 
truncated cone, the controls are set for 
*~v*. In this ruanr*er°J 
perfect Joint is made between the earlier 
tubtog and a new section of tubing, theend 
£*Z^J^J^ Wd between two 
truncated layers of tubing resin. Thus tbe 
™?^*eoo*trucl*& enables a per^t 
gbtng^nt to be made after luT™ 

"^S^ent that the ttjerrnohardenlng 

^^EJ** be of any sort 

provided that their mechanical rmpertkt 
^g™"** toke the phu^TcS? 
^onal t^W Thus ma ^enfion en- 
conruaasea the case of forming a tubing 8 
without majdng m sleeve 6T ^ 
In adduion to the abo^nenfloned 

ato be used to make the internal sleevelnff 
ttfflledwtthwnter orT^g 
the internal sleeving of a punctured or 
coxanletely oxidT«altuboL FUBOTn>a ^ 
Kn mHy, th e controls for advancing the 
fSES^i 1 by m ? *** °* «b5eves fl, u 

me assembly to a desired depth, as for 
warn^when restarting the t^W process 
wHhJto object of 'cSniectirnT? tote 
ptwnotrsly formed portion. 

WHAT WB CLAIM IS>— 

mB i5 0 d ^ exploratory drilling 
fomrrrWng drflhng a h^Tand moiifiSTa 
tubing around the wall of the drfiedSole 
jn^ancous^w^ 

E^iTT^* ***** ^ ** ***** end 
ingress of water. 

..^ \ met ^Pd of exploratory drflBng 
conWaing driUmg a hole by pa«S«B 

moSfn^ STearth! 
moulding a tubing around the wall of the 
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drilled hole simultaneously wit 
gownwa id movament of the dr&lmg c 
" ~ ' *"" " taandhia 
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10 



15 



20 



with the 

"~ "r'" T^y**"?" » onubne tool, to 
h« of the strata andTnortna of 
«*emn en expandable member 
E^fL 1 * «*> drillmg'tool h expended 

e^ndehtoBMraber nod the tubi.g «nda 
h^ ta o»rted between die aUttomwy 

«m«, the ddfflag tool to p»g,ee! down? 

__ 3 -,4 ™ etio<1 according to either deha 1 
h to T"? otfSe^Stag 

» ">t bymcfrudfig monldnbS 



^"thc^r^ totte 

to*. . - e-pporttag todTtS?SS»orlM?ttf 
drUImg tool, e motor tor rota&mflKT Jml 

tot inflatable »nnul»r riS^SSl ^otho 
l»ody. ■ second inflatable annular »Le*£ 

Mug mrwldmo mninrl.l ^ «t. i 
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jj ;A ^netted* aoSiQ&g irfSL ^Tin 2^d"fci*« °«>»Prf«fa* * «k*vo terra 

to the injection zone of tt^XSL^?? 1 



malarial to 

5 former. 



—~ »*wmunt 

A* Injection 80 



25 



30 



35 



to date 4^ 
b cooled prior 

of the 



5. A method « s 
which the extruded 
to being heated. 
_ o« A method 

P/eoeding daima, famfadma mo^MW 
alee^d^tiragalBrtttT^oi^frf 

,^V. A ^g?* wwjoidlng to cla£mT6 In 

Sroinan iajeetkm sone around the tSllS 
me difiled hole, the hriectJoa iooe brfS 

^^A™ 1 ^ ■^?<f<&lg to either claim 6 
or claim 7, in which the material JoTthe 

&pUce Sr theW 
maei ptece, pj jh e preeen oo of water. 
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19. A machine according to dabn is n» 

SNAPS' "iS"**- 

d^t 13. In which the seooSj^abto 

Z?T? ™ mounted on ■ cylinder (he eadVrf 
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to^w^SoS^S^^ /o 2 H^S^«» 



^.^^J 11 " flow ot tSrL- 2JS2J n 5 i"!?? mta » r towShtoK 

jected tteteriel. .„ oootmUed «, « To - ^ tojeetkm imT^ 

a^^whry^Ar^^ fc^^^mS^^^ 

«i ^e^C^^3 ^^•SKdlS nB ^ 

Jiad mounted below the nword^^od^ ^ , * Uoa . ^■MfaTUnS% h S! 

tower end agreed raTftTtoShS ^14^^ to dab* 

* * - nwttI * »«n»Qr for senring the 
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in the 



flow 



being 

W 04 



bottom of a 
Jed end tor continuing; the 
moulding material. 

22. A machine accorc3mz to claim 21 
5 when dependant on culm 19* In which said 

control means U adapted to act on reception 
of an impnbe from the pressure sensor inch 
that, when the pressure sensed by the sensor 
exceeds a predetermined value, aaid control 

10 means causes the delivery of mud to the drill 
tool and to stop, both the- sleeves to inflate, 
the or each hardener delivery valve to dose, 
the or each delivery valve for the moulding 
materia] to close at the outlet from the or 

IS each static mixer once the mixer has been 
drained of hardener, the switching off of the 
or each heating element circuit and a hah to 
the machine' s program downwards. 

23. A machine according to any of claims 
20 20 to 22, In which said control means in- 



cludes means for automatically letting in 
motion the inflation uf the first sleeve 
deflation of the second sleeve anji its 
descent under the control of a first end of 
stroke stop in said hydraulic jack, a second 25 
end cf stroke ttopberng connected to means 
for setting in morion inflation of the second 
sleeve, deflation of the first sleeve and the 
filling of the other annular chamber in said 
hydraulic jack* 30 

24w A method oi exploratory drilling 
substantially as herein described. 

25. A machine for exploratory drifting 
substantially as herein described with 
reference to the accompanying drawings. 35 

A. A. THORNTON & CO.. 
Northumberland House, 
303—306 High! Kotborn, 
LondoiCw.C.1. 
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